All five species possess the pointed body scales with basal ribs longer than distal ones. These scales are absent on antennae, legs, ventral tube and furca. Colour pattern and dorsal chaetotaxy are the main diagnostic characters for these species. DNA barcodes of four species are also provided, with genetic distances compared. A key to the Willowsia species having scales of the long basal rib type is given.
Abbreviations
Ant. I-IV = antennal segment I-IV Th. I-III = thoracic segment I-III Abd. I-VI = abdominal segment I-VI mac = macrochaeta, -ae mic = microchaeta, -ae ms = S-microchaeta, -ae (microsensillum, -a) sens = ordinary S-chaeta, -ae on terga
Results
The following characters are shared by the five species included in this paper and are not repeated in the descriptions: Ant. II distally with a small rod; Ant. III organ with 2 rods (Figs 2A, 8A, 11A, 14A); antennal apical bulb unilobed ( Figs 7D, 10C) ; eyes 8+8, G and H smallest; labral margin with 4 conical papillae (Figs 2B, 5A); prelabral and labral chaetae 4/5, 5, 4, prelabral ones ciliate (Fig. 5A) ; mandibles with 4+5 teeth; subapical chaeta of maxillary outer lobe larger than apical one, 3 hairs on sublobal plate (Figs 2E, 5C, 8D); interocular chaetae as pqrst (Fig. 2D) ; tip of lateral process of labial palp as thick as normal chaetae; labial chaetae MREL 1 L 2 , all ciliate; chaetae posterior to labium ciliate; tibiotarsi distally with 10 chaetae in a whorl; unguis with 4 inner teeth; unguiculus lanceolate, with outer edge serrate; tenent hairs clavate; tenaculum with 4+4 teeth and one large striate chaeta; mucro bidentate, its basal spine short, with tip reaching apex of subapical tooth (Figs 2L, 5J, 8O, 11I, 14J) ; accessory mic of bothriotrichal complexes on Abd. II−IV unmodified (Figs 1B, 7E, 7F, 13B) ; tergal ms as 1, 0|1, 0, 1, 0, 0, 0; tergal sens as 2, 2|1, 2, 2, ?, 3, 0; ms on Abd. I anterior to sens; lateral sens as and ps on Abd. IV, obviously shorter than others.
Class Collembola Lubbock, 1873 Order Entomonryomorpha Börner, 1913 Family Entomobryidae Tömösvary, 1882 Genus Willowsia Shoebotham, 1917 Willowsia fascia Zhang & Pan sp. nov. urn:lsid:zoobank.org:act:C5A9737F-4430-4D9A-89D5-54393C51A795
Figs 1-3; Table 1 Diagnosis Transverse bands on Abd. II-III; cephalic mac S 0 present; Th. II with 1 (m1) medio-median and 2 (m4, m4i) medio-lateral, and 11 (p1−5, p1i, p2a, p2p, p2a, p2e, p3p) posterior mac; chaetae a2, a3, p5pi, p6pi on Th. III as mac; Abd. I with 3 (m2−4) mac; Abd. III with 3 (a2, a3, m3) central mac.
Etymology
Named after the dark bands on the abdomen. 
Description
Body length up to 1.70 mm.
Ground colour yellow in alcohol. Ant. I−IV gradually darker. Transverse bands on Abd. II-III (Fig. 1A) . Scales brown, pointed, heavily striate with basal ribs very long (Fig. 1B) , and only present dorsally on head and terga. Partial chaetae of the row along the posterior margin of each tergum transformed into scales and larger than other scales.
Based on 6 measured specimens, antenna 2.43-2.53 times as long as cephalic diagonal. Antennal segment ratio as I: II: III: IV = 1: 1.87-2.06: 1.60-1.88: 2.67-2.81. Smooth spiny mic at base of antennae: 3 dorsal and 4 ventral on Ant. I; 1 internal, 1 external and 1 ventral on Ant. II.
Labral intrusion U-shaped. Clypeal chaetae 10 in number, all ciliate and 3 of them smaller (Fig. 2C) . Dorsal cephalic chaetotaxy with 4 antennal (An), 4 median (M) and 7 sutural (S) mac; mac S 1 absent; mac S 0 present; interocular chaeta r absent on one side in one specimen. Tip of lateral process of labial palp just reaching or slightly beyond apex of labial papilla. Labial chaeta R/M = 0.55-0.70. Cephalic groove with 6+6(5) ciliate chaetae (Fig. 2F ).
Metatrochanteral organ with 8−13 smooth spine-like chaetae; 6−10 in L-shaped arms and 2−3 between arms (Fig. 2G) . Ungual basal paired inner teeth with tip reaching 50% from base, median one at 74% and distal one at 87%. Tenent hairs slightly longer than unguis in length (Fig. 2H ). Abd. IV 2.54-3.95 times as long as Abd. III along dorsal midline. Ventral tube anteriorly not clearly seen; posteriorly with 6-8 chaetae, apical two smooth (Fig. 2I) ; each lateral flap with 8-12 chaetae and 3-4 of them weakly ciliate (Fig. 2J) . Male genital plate papillate, not clearly seen. Manubrium and base of dens dorsally with 6 and 3 large differentiated chaetae, respectively. Manubrial plaque with 2 pseudopores and 4 ciliate chaetae (Fig. 2K) . Distal smooth part of dens 1.62−2.60 times as long as mucro.
Th. II with 1 (m1) medio-medial and 2 (m4, m4i) medio-lateral, and 11 posterior mac; m5 as mac. Th. III with 16 mac; a1 as mic; p5pi and p6pi as mac (Fig. 3A) . Abd. I with 3 (m2−4) mac. Abd. II with 3 (a2, m3, m3e) central and 1 (m5) lateral mac. Abd. III with 3 (a2, a3, m3) central and 3 (am6, pm6, p6) lateral mac. Abd. IV with 7 central and 9 lateral mac; F2 and F3 as mesochaetae (Fig. 3B ).
Ecology
In decomposing leaves. 
DNA barcode

KU833222.
Characters
Etymology
Named after the great similarities between the new species and W. platani (Nicolet, 1842) . 
Description
Body length up to 1.74 mm.
Ground colour pale in alcohol. Ant. I−IV gradually darker. A transverse band between the eye patches. Dark blue stripe on lateral margin of mesothorax. Metathorax and Abd. II-IV dark blue. Abd. V posteriorly with a transverse band (Fig. 4A ). Scales narrow, pointed, heavily striate with basal ribs longer than distal ones (Fig. 4B) , and only present dorsally on head and terga.
Based on 3 measured specimens, antenna 2.14-2.30 times as long as cephalic diagonal. Antennal segment ratio as I: II: III: IV = 1: 2.17-2.40: 2.17-2.33: 3.00. Smooth spiny mic at base of antennae 3: dorsal and 3 ventral on Ant. I; 1 internal, 1 external and 1 ventral on Ant. II.
Labral intrusion slightly curved (Fig. 5A ). Clypeal chaetae ciliate but their number not clearly seen. Dorsal cephalic chaetotaxy with 4 antennal (An), 4 median (M) and 6 sutural (S) mac; mac S 0 and S 1 absent (Fig. 5B ). Tip of lateral process of labial palp not reaching apex of labial papilla. Labial chaeta R/M = 0.71-0.76. Cephalic groove with 7-8 ciliate chaetae on each side (Fig. 5D ).
Metatrochanteral organ with 11−16 smooth spine-like chaetae; 7−12 in L-shaped arms and 3−4 between arms (Fig. 5E ). Ungual basal inner paired teeth with tip reaching 50% from base, median one at 75% and distal one at 86%. Tenent hairs subequal to unguis in length (Fig. 5F ). Abd. IV 3.04-3.95 times as long as Abd. III along dorsal midline. Ventral tube anteriorly with about 13 ciliate chaetae, 5 of them larger than others (Fig. 5G) ; posteriorly not clearly seen; each lateral flap with 10-13 chaetae, some of them weakly ciliate (Fig. 5H ). Manubrium dorsally with 7+7 large differentiated chaetae. Manubrial plaque with about 7 ciliate chaetae; pseudopores not clearly seen (Fig. 5I) . Distal smooth part of dens 2.50−2.75 times as long as mucro.
Th. II with 1 (m4) medio-lateral and 6 (p1-5, p2e) posterior mac; medio-medial mac absent; m5 as mac. Th. III with 13 mac; a1 and a3 as mic (Fig. 6A) . Abd. I with 3 (m2−4) mac. Abd. II with 3 (a2, m3, m3e) central and 1 (m5) lateral mac. Abd. III with 2 (a2, m3) central and 3 (am6, pm6, p6) lateral mac. Abd. IV with 7 central and about 8 lateral mac; F1 often as mic; F2 and F3 as mesochaetae (Fig. 6B ).
Ecology
Found in litter, debris and rotten logs of evergreen broad-leaved forest.
Remarks
Willowsia pseudoplatani sp. nov. is characterized by the unique colour pattern and the thoracic chaetotaxy. The new species is closest to W. platani (Nicolet, 1842) Table 2 Diagnosis Transverse bands on Th. III, posterior margin of Abd. II, and Abd. III; cephalic mac S 0 and S 0 ' present; Th. II with 1 (m1) medio-medial and 12 (p1−6, p1i, p2a, p2p, p2a, p2e, p3p) posterior mac; chaetae a2 and a3 as mac on Th. III; Abd. I with 3 (m2−4) mac; Abd. III with 2 (a2, m3) central mac; Abd. IV with 5 (A6, B4−6 and one of unclear homology) central mac.
Etymology
Named after the great similarities between the new species and W. buskii (Lubbock, 1869). (Fig. 7A-C) . Scales brown, pointed, heavily striate with basal ribs longer than distal ones, and only present dorsally on head and terga. Partial chaetae of the row along the posterior margin of each tergum transformed into scales and larger than other scales (Fig. 7E-H Labral intrusion U-shaped. Clypeal chaetae 10 in number, all ciliate and 5 of them smaller (Fig. 8B) . Dorsal cephalic chaetotaxy with 4 antennal (An), 4 median (M) and 8 sutural (S) mac; mac S 1 absent; S 0 and S 0 ' as mac on middle line; A 0 as mic in one specimen (Fig. 8C) ; interocular chaeta r absent on one side in one specimen. Tip of lateral process of labial palp just reaching apex of labial papilla (Fig. 8E) . Labial chaeta R/M = 0.58-0.70; chaeta R as a scale on one side in one specimen. Cephalic groove with 7+7(8) ciliate chaetae (Fig. 8F ).
Metatrochanteral organ with 10−17 smooth spine-like chaetae; 8−12 in L-shaped arms and 2−5 between arms (Fig. 8G) . Ungual basal paired inner teeth with tip reaching 55% from base, median one at 75% and distal one at 87%. Tenent hairs subequal to unguis in length (Fig. 8H ). Abd. IV 2.76-3.55 times as long as Abd. III along dorsal midline. Ventral tube anteriorly with about 13 ciliate chaetae, 3 of them larger than others (Fig. 8I) ; posteriorly with 7-11 chaetae and most of them weakly ciliate except most apical two (Fig. 8J) ; each lateral flap with 10 chaetae and 3 of them ciliate (Fig. 8K) . Male genital plate (Fig. 8L ). Manubrium and base of dens dorsally with 5-6 and 3 large differentiated chaetae, respectively (Fig. 8M) ; ventrally with 6+6 distal chaetae (Fig. 8N ). Manubrial plaque with 2 pseudopores and 4 ciliate chaetae (Fig. 8M) . Distal smooth part of dens 1.46−1.82 times as long as mucro.
Th. II with 1 (m1) medio-medial, 2 (m4, m4i) medio-lateral, and 12 posterior mac; m5 and p6 as mac. Th. III with 15 mac; a1 as mic (Fig. 9A) . Abd. I with 3 (m2−4) mac. Abd. II with 3 (a2, m3, m3e) central (Fig. 9B) .
Ecology
In decomposing litter of Oryza sativa Linnaeus, 1753.
DNA barcodes
KU833223, KU833224.
Remarks
Willowsia pseudobuskii sp. nov. is characterized by the unique colour pattern and the dorsal chaetotaxy of the head and Abd. IV. The new species is closest to W. buskii in many features, particularly the chaetotaxy of Abd. II-IV. However, if differs from the latter in colour pattern, number of sutural chaetae, and thoracic chaetotaxy ( Table 2 ). The genetic distances of COI between the new species and W. buskii (five COI sequences from GenBank, LK024534-LK024536, HG422601, KM610129) are 0.178-0.191, indicating two independent species. Willowsia similis sp. nov. urn:lsid:zoobank.org:act:427FEB52-E400-490E-89C7-72CB02AE9EE6
Figs 10-12; Table 1 Diagnosis Transverse bands on Th. III and Abd. II-III; cephalic mac S 0 absent; Th. II with 1 (m1) medio-medial and 2 (m4, m4i) medio-lateral, and 12 (p1−6, p1i, p2a, p2p, p2a, p2e, p3p) posterior mac; chaetae a1 and a3 on Th. III as mic; Abd. I with 3 (m2−4) mac; Abd. III with 3 (a2, a3, m3) central mac.
Etymology
Named after the similarity to Willowsia fascia Zhang & Pan sp. nov. Ground colour yellow in alcohol. Ant. I−IV gradually darker. Transverse bands on Th. III and Abd. II-III (Fig. 10A-B) . Scales brown, pointed, heavily striate with basal ribs very long, and only present dorsally on head and terga. Partial chaetae of the row along the posterior margin of each tergum transformed into scales and larger than other scales (Fig. 10D ).
Based on 7 measured specimens, antenna 1. Labral intrusion U-shaped. Clypeal chaetae 10 in number, all ciliate and 3 of them smaller. Dorsal cephalic chaetotaxy with 4 antennal (An), 4 median (M) and 6 sutural (S) mac; mac S 0 , S 1 and Ps 2 absent (Fig. 11B) . Tip of lateral process of labial palp not reaching apex of labial papilla. Labial chaeta R/M = 0.62-0.71. Cephalic groove with 6+6 ciliate chaetae (Fig. 11C ).
Metatrochanteral organ with 10−17 smooth spine-like chaetae; 8−12 in L-shaped arms and 2−5 between arms (Fig. 11D ). Ungual basal paired inner teeth with tip reaching 51% from base, median one at 73% and distal one at 88%. Tenent hairs subequal to unguis in length (Fig. 11E ). Abd. IV 3.21-3.45 times as long as Abd. III along dorsal midline. Ventral tube anteriorly with at least 11+11 ciliate chaetae (Fig. 11F) ; posteriorly not clearly seen; each lateral flap with about 9 chaetae and 3 of them weakly ciliate. Manubrium and base of dens dorsally with about 12 and 3 large differentiated chaetae, respectively (Fig. 11G) ; ventrally with 6+6 distal chaetae (Fig. 11H ). Manubrial plaque with 2 pseudopores and 4 ciliate chaetae (Fig. 11G ). Distal smooth part 1.81 times as long as mucro.
Th. II with 1 (m1) medio-medial, 2 (m4, m4i) medio-lateral, and 12 posterior mac; p6 as mac. Th. III with 14 mac; a1 and a3 as mic (Fig. 12A) . Abd. I with 3 (m2−4) mac. Abd. II with 3 (a2, m3, m3e) central and 1 (m5) lateral mac. Abd. III with 3 (a2, a3, m3) central and 3 (am6, pm6, p6) lateral mac. Abd. IV with 7 central and 10 lateral mac; F2 and F3 as mesochaetae (Fig. 12B) .
Ecology
In decomposing leaves of Cinnamomum camphora (L.) Nees & Eberm. in the forest. 
Description
Body length up to 1.8 mm.
Ground colour pale in alcohol. Ant. I−II with distal patches and III-IV dark. A transverse band between eye patches. Narrow stripes present on lateral margin of Th. II-Abd. I. Narrow transverse bands on posterior margin of Abd. II-III. Small patches posteriorly on Abd. IV-VI (Fig. 13A ). Scales pointed, heavily striate with basal ribs longer than distal ones, and only present dorsally on head and terga. Some chaetae of the row along the posterior margin of each tergum transformed into scales and larger than other scales (Fig. 13B ).
Based on 5 measured specimens, antenna 2.48-2.54 times as long as cephalic diagonal. Antennal segment ratio as I: II: III: IV = 1: 1.69-2.12: 1.69-2.00: 2.65-3.15. Smooth spiny mic at base of antennae: 3 dorsal and 2 ventral on Ant. I; 1 internal, 1 external and 1 ventral on Ant. II.
Labral intrusion slightly curved. Seven clypeal chaetae ciliate and arranged in two rows (Fig. 14B) . Dorsal cephalic chaetotaxy with 4 antennal (An), 4 median (M) and 7 sutural (S) mac; mac S 0 ' present; mac S 0 and S 1 absent; mac Ps 2 rarely absent (Fig. 14C) . Tip of lateral process of labial palp slightly beyond apex of labial papilla. Labial chaeta R/M = 0.65-0.76. Cephalic groove with 7(6) ciliate chaetae on each side.
and distal one at 88%. Tenent hairs slightly longer than unguis (Fig. 14E ). Abd. IV 3.47-3.70 times as long as Abd. III along dorsal midline. Ventral tube anteriorly with 12-15 ciliate chaetae, 5-7 of them larger than others (Fig. 14F) ; posteriorly with 6-8 smooth chaetae; each lateral flap with 11 chaetae (Fig. 14G ). Manubrium dorsally with 6+6 thick chaetae, 3 large and 3 (1 in distal plaque) median in size (Fig. 14H) ; ventrally with 8(7)+8 (7) distal chaetae (Fig. 14I ). Manubrial plaque with 2 pseudopores and 4 ciliate chaetae (Fig. 14H ). Distal smooth part 1.60−1.81 times as long as mucro.
Th. II with 2(3) (m1, m2) medio-medial, 3 (m4, m4i, m4p) medio-lateral and 12-13 posterior mac; mac m2i present in one specimen; m5 and p4-6 as mac; mac p2a often absent. Th. III with 14 mac; a1 as mic; m6e as mesochaeta (Fig. 15A ). Abd. I with 4 (m2−4, m4p) mac. Abd. II with 3 (a2, m3, m3e) central and 1 (m5) lateral mac. Abd. III with 2 (a2, m3) central and 3 (am6, pm6, p6) lateral mac; a3 as mac in one specimen. Abd. IV with 6 central mac, about 12 lateral mac and at least 9 sens; A5 as mesochaeta (Fig. 15B) . 
Discussion
Willowsia has the most diversified scale morphology (shape and sculpture) in Collembola, with four basic scale types recognized within the genus . However, scale morphology, size and distribution across different terga and different areas of a tergum remain largely undocumented. In this study, some of the chaetae of the row along the posterior margin of each tergum were found to be transformed into scales and larger than other scales, differing from all scales along posterior margin in Lepidocyrtinae and Seirinae. Further examination confirmed that this phenomenon also occurred in many species with scales of the long basal rib type, the short rib type, and the uninterrupted type, although information for some species cannot be traced. In scale distribution, the species with scales of the long basal rib type and the uninterrupted type usually have no scales on the antennae and manubrium Within the species having scales of the long basal rib type, W. samarkandica Martynova, 1972 , W. jacobsoni (Börner, 1913 and W. guangdongensis seem to be distant from other species. The former two have labral papillae with multiple denticles rather than one. The small subapical tooth and long basal spine on the mucro in W. samarkandica are unique. Most species of the group have 7+7 (A5 as mesochaeta in W. qui) central mac on Abd. IV, whereas they are numerous in W. samarkandica and 5+5 in W. jacobsoni. W. guangdongensis is the only species having scales on the antennae, legs and ventral side of manubrium. The colour pattern and dorsal chaetotaxy are the main diagnostic characters within the group. Among closely related species, the genetic distances of COI barcodes could provide powerful evidence for species delimitation.
